Abstract: According to different types of resources the logistics service integrator (LSI) acquires from the logistics service supply chain (LSSC) network, the LSSC networks can be divided into five sub-networks: social networks, logistics innovation networks, logistics collaboration networks, marketing networks and reputation networks. This study examines the relationships among five LSSC sub-networks and the influence of LSSC networks to the LSI performance by empirical method. The result shows that the developing of social networks, logistics innovation networks and marketing networks have an significant impact on the growth of LSI; reputational networks have an indirect impact on the firm growth by means of marketing networks; and up to now, the development of logistics collaboration networks are not very good, so it has little impact on the growth performance of LSI.
Theoretical background and hypotheses

The definition of LSSC networks
The basic structure of LSSC is 'functional logistics service providers → LSI → customers', the core mission of LSSC is the cooperation of logistic ability, to ensure the product supply chain by providing flexible logistics services (Liu and Ji, 2006) . LSI is the core enterprise of LSSC. By optimising the service process, integrating logistics resources and balancing service ability, LSI can achieve the goal of service performance and customer satisfy moreover LSI could obtain competitive edge which cannot be imitated by other enterprises outside the LSSC networks (Cui, 2008) .
If we analyse the LSSC networks from the perspective of social network, it can be seen as a relational networks which are formed by the node logistic firms to complete logistic service together, the node enterprises can obtain resources through the LSSC networks, the logistic resource in the LSSC is been integrated, the firm's logistics service ability is been enhanced and the overall logistics service of LSSC is more optimised.
The division of LSSC networks
As Lechner and Bowling (2003) said, different types of interfirm networks are overlap and the growth of some networks needs the promotion of other networks. So they proposed the interfirm networks including five types: social networks, reputational networks (RP), co-opetition networks, marketing networks (MK) and technical innovation networks (IN) . But this division is mainly specific to the entrepreneurship or small business. So the LSI who needs more collaboration with other node firms in LSSC and the resource integration degree is higher, how does the division of LSSC networks differ from the former? Do these LSSC sub-networks influence the LSI growth at the same way?
In view of this, we based on Lechner and Bowling's (2003) division of interfirm networks, combined with the characteristics of LSSC, proposed the partition of LSSC sub-networks as below.
For logistics firms, the technological innovation is mainly about logistics service innovation, so we change the IN to the logistics IN. In addition, we found the co-opetition between the logistics firms in LSSC are more related to the collaboration between different functions of logistics activities, so we change the co-opetition networks to logistics collaboration networks (CN).
So we proposed that the LSSC networks can be divided into five types: social networks, RP, MK, logistics IN and logistics CN. This will help us to distinguish how different resource in LSSC networks to promote the development of LSI's growth performance. And the logistics enterprises could manage their LSSC networks resources according to their needs more specifically and effectively. 
Hypotheses
Social network
SNS refer to the logistic firm leader's strong and active relationships with other individuals that existed before the creation of the firm, including family, friends and former colleagues (Johannisson and Monsted, 1997) .
Through the empirical research, Che (2011) found that the SNS of logistic firm are very important to the shape of interfirm trust. Trust can accelerate the speed and quality of the logistics firm's resource access and the resource access is the purpose of interfirm interaction and the result of trust. Luo (2010) studies the relationship between trust, commitment and 3PL integration form the relationship management perspective. The result demonstrates the influence of two types of commitment to the 3PL integration. So we can find that the LSI who needs to integrate the resources in LSSC networks should form trust relationship between the partners and the SNS are helpful to shape trust and prompting the LSI growth. The interfirm relationship will form the social capital to improve the logistic firm's dynamics capability (Xie, 2013) . The influence can impact the logistic firm's dynamics capability directly, by the increase of diverse knowledge and the integration of information, it also happened indirectly by the interfirm learning, to promoting the knowledge sharing, obtain and usage. And the network embeddedness will prompt the logistic firm's service innovation performance by dynamic capabilities (Tian et al., 2015) . Palmer and Koenig (2009) believed that the marketing activities will be impacted by the SNS; Gnyawali and Park (2009) believed that the entrepreneur's personal relation networks will promote the cooperation and technology innovation. So we can find that the SNS are related to the growth of logistics CN and MK. Based on these lines of reasoning, we propose:
Hypothesis 1 The development level of SNS is positively correlated with growth performance of LSI.
Hypothesis 2 The development level of SNS is positively related to the development level of logistics CN.
Hypothesis 3 The development level of SNS is positively related to the development level of MK.
Reputational networks
RP consist of ties with prominent firms and individuals such as well-known venture capital firms, leading logistic firms in the market, or highly reputed customers. Roberts and Dowling (2002) prove that firms, whose reputations are better than others, will be more likely to maintain a high level of profit for a long time. Li (2013) considered that the reputational network is an important mechanism to ensure the contract being implemented honestly; RP can overcome the negative attitude in the knowledge conduction process, to promote the knowledge sharing and conduction. Wei and Gou (2009) think that establishing reputational relationship with outstanding enterprises can bring trust, help the enterprise to obtain capital, technology, raw materials and all kinds of information related to the business, to open up new markets more easily. Walsh and Beatty (2007) confirmed the measure dimension of reputation and proved the active impact the reputation to the customer satisfaction, loyalty and trust. In logistics industry, reputation is very important, because the product of logistic firm is the intangible service. Good reputation can bring more partners for enterprises. According we propose:
Hypothesis 4 The development of RP is positively correlated with growth performance of LSI.
Hypothesis 5 The development of RP is positively related to the development of its MK.
Hypothesis 6 The development of RP is positively related to the development of its logistics CN.
Logistics IN
Logistics IN is inter-firm relationships that allow firms access to and create innovation. Logistics IN makes enterprises easier to obtain basic elements of innovation (professionals, research groups, innovation projects). The logistic IN can improve the logistics service quality and the timeliness (Dubini and Aldrich, 1991) . And multi-party participation reduces the risk of innovation and increases the success rate of innovation (Usman and Vanhaverbeke, 2017) . Landsperger et al. (2012) think that IN that aim at the joint development of products, services or processes represent a particular form of inter-organisational business networks. And the innovation activity will help the firm gain more information about the partner, make decision more precisely (Kim and Kim, 2009 ). This shows the logistic IN influence on CN and MK. We therefore propose:
Hypothesis 7 The development of logistics IN is positively correlated with growth performance of LSI.
Hypothesis 8 The development level of logistics IN is positively related to the development of its MK.
Hypothesis 9 The development of logistics IN is positively related to the development of logistics CN.
Marketing networks
Through the MK firms can gain more market information about new products, potential customer and new markets (Hoang and Antoncic, 2003) . This kind of relationship always derives from business relationships with suppliers or customers. To the logistic firms, the MK refers to the connection between LSI and other node firms in the networks. Jayachandran et al. (2013) proposed that the marketing information processing is important to the client relationship management. Cillo et al. (2010) believed that as to the marketing information including retrospective information and predictive information, they all have positive impact on firm performance. The 3PL market orientation will have a positive effect on business performance (Shao and Liu, 2005) . The market orientation refers to the firm needs to know the situation about customer and the future market and feedback to the market situation. These all indicate the influence of MK on the firm growth. Achrol and Kotler (1999) believed that in the networks economy age, the MK will play more important role in the firm integration, conflict resolution and networks behaviour coordination. This shows the impact of MK on the CN. To sum up, the development of MK can help the enterprise enter new markets and find new customers, strengthen the cooperation between networks nodes and bring high level of trust and profit for the enterprise. We examine the following hypothesis:
Hypothesis 10 The development of MK is positively correlated with growth performance of LSI.
Hypothesis 11 The development of the MK can promote the development of logistics CN.
Logistics CN
Logistics CN are shaped by the specialised division in the LSSC networks. The LSI as the hub-firm, leading the functional logistics service providers, subcontractors and other members of the enterprise working together (Yinan et al., 2014; Tang et al., 2016) , in order to complete the logistics services through cooperation, the logistics CN could make the logistics services more quickly and smoothly. He et al. (2014) believed that in the LSSC networks, through joint coordination contract can achieve the all win purpose of LSSC members. Morris and Carter (2005) proposed that the partnership will significantly affect the logistics performance. Nyaga et al.'s (2010) research shows that the logistics collaboration activity such as information sharing, special investment will improve the collaboration satisfaction and logistic performance. These all show that through logistics CN, logistic enterprises can get stronger service ability and better business performance in the fierce competition environment. Therefore we posit:
Hypothesis 12 The development of logistics CN is positively related to the growth performance of LSIs.
The theory model of LSSC sub-networks affecting LSI growth
Larson believed that the SNS and RP are prerequisites for economic exchange (Landsperger et al., 2012) . The logistics IN are the premise of cooperation networks (Wei and Gou, 2009 ). Based on that we choose SNS, RP and logistics IN as the independent variables and choose enterprises growth performance, logistics CN and MK as the dependent variables. The structure model is shown in Figure 2 . 
Methods
Sample and data collection
We collected 356 questionnaires from online and site visit, about 319 questionnaires are valid. The rate of effective questionnaires is 89.6%. The respondents of this investigation are well-known enterprises in the logistics industry, who have certain capability of service integration in the LSSC. And their main business covers all kinds of logistic fields including warehousing, distribution, transportation, loading, unloading and the information system. In order to increase the persuasiveness of the research, most of the respondents are intermediate (73.66%) and senior managers (26.34%). The sample distribution is shown in Table 1 .
Measures
LSI growth performance
We divided the LSI growth indicators into two parts: financial indicators and operation indicators, to show the increase in the business growth rate and improvement rate in the quality. The financial indicators include sales, profits and market share. Operation indicators include the number of employee, employees' professional proportion (the increase in the scale of employees can reflect the increase of the company, in a certain extent). However LSI provides various services by outsourcing besides its core business. Therefore, we made employees' professional rate as an indicator, moreover the customer satisfaction and service competitiveness are included too. These indicators mainly refer to Ahn et al. (2016) , Merschmann and Thonemann (2010) and Pereira-Moliner et al. (2012) . 
LSSC sub-networks
For the measurement of each LSSC sub-networks, we followed the networks analysis method in the SNS theory, the theory divides each networks into two dimensions: the relationship properties and the structural properties. The structural properties include structure hole, size, density, centricity and network range; Relationship properties include network strength, relationship lasting and trust.
The SNS measure variables mainly focus on the tightness and scale of the SNS. In addition, we think trust is an important measure dimension in SNS. These indicators mainly refer to the literature of Lv and Su (2010) and Feng (2008) . In the logistics CN, we refer to the literature of Ahuja (2000) and Meidutė et al. (2012) , choose network scale, structural hole and relationship maintaining as three dimensions. In the RP, we select three attribute dimension indicators, centrality, network scale and trust, according to Lv and Su (2010) , Feng (2008) and Liu and Zhang (2004) . We choose relationship intensity, relationship maintains and the network scale as three dimension indicators in the logistics IN (Gilsing and Noteboom, 2005; Yang, 2012) . The MK could be measured by the market scale, relation intensity and strength, according to Lv and Su (2010) and Feng (2008) . The main dimensions of each variable and the indicators of them could be found in Table 3 . Table 3 Measure index of LSSC networks 
Dimensions Indicators Sources
SNS
Reliability and validity test
We use IBM SPSS statistics 20.0 to pre-process the data and then use LISREL 8.70 to analyse the data and test the reliability. We use the Cronbach's alpha to analyse the reliability of the data in the earlier stage. After the pre-treatment of the data, we use SPSS to carry out the exploratory factor analysis (EFA) of the data. The reliability of the data is shown in Table 4 . As the results shows, all latent variables Cronbach's alpha is more than 0.7, which means that the reliability is acceptable. Thus, the data of this research is reliable and stable, so that we can carry out the further analysis on this basis. The value of the KMO is 0.857, which is bigger than 0.7. And the value of the chi-square of the Bartlett's sphericity test is 2,363.616 (the degree of freedom is 231). The significance level is zero, which rejects the null hypothesis. This shows that there are common factors in the sample suitable for factor analysis. We analyse the sample by means of principal component analysis and maximum variance rotation. We extract the principal components whose characteristic value is bigger than 1. Then we can conclude that the accumulated rate of interpretation of six latent variables is 66.046% to the whole.
After the rotation, we can extract six latent variables from the sample, we can see in Table 4 . All of these prove that the sample has very good content validity and construct validity, so it can pass through the validity test.
Confirmatory factor analysis
We use the LISREL 8.70 to make confirmatory factory analysis. The chi-square equals 448.86, df equals 194, chi-square/df equals 2.31( > 1.96), RMSEA is 0.064, GFI equals 0.92, AGFI equals 0.90, CFI equals 0.97,all the indicators are up to the standard, which means that the whole model has a high construct validity.
Standardised loads and T value of latent variables are shown in Table 5 . So we pass the CFA and do the path analysis of the model.
Hypothesis test and result analysis
To test the proposed hypothesis, we use lisrel8.70 software to test conceptual model in this paper. Then we get the result as follow: chi-square equals 393.16, df equals 174, chi-square/df equals 2.259, RMSEA is 0.063, but GFI equals 0.89, AGFI equals 0.86, so the GFI and AGFI do not reach the 0.9 and in Table 6 we could see the T-value of four route are not above 1.96, so we need to modify the model. The growth of SNS has little impact on the growth of logistics CN. Maybe one reason is that logistics industry in China has just begun, In the early stage of development for small LSI, the service offered by different LSI is very similar and the trustful mechanism has not been well established, so LSI do not tend to share information resources with each other even they have close social relationship. Besides, it also indicates that logistics CN are only based on a high level of trust.
The RP have no direct effect on the growth of LSI and the logistics CN, because if the enterprise devotes too many resources to build good corporate reputation. Once the relationship broke, the enterprise may lose too much.
Compared with other networks, there is no obvious correlation between logistics CN with growth performance of LSI. This is because China's LSIs cooperate shallowly and they do not have a strong sense of cooperation and competition.
So we modify the theory model by deleting the four path, after that, we get better result than before. Chi-square equals 395.20, df equals 178, P-value equals 0.00000, RMSEA equals 0.062. GFI equals 0.93, AGFI equals 0.91, CFI equals 0.96, IFI equals 0.97, RMR equals 0.032, the revised structural equation model is in Figure 3 . All the indicators are up to the standard, which means the whole model has passed the test.
Discussion and countermeasures
According to the modified structural equation of model, we could get the following conclusions:
First, the SNS of LSSC have positive effect on the growth of LSI. Second, the development of SNS of LSSC will benefit the extension of MK. The network scale has the biggest influence to the SNS; the impact of network density is next to. The enterprises ought to pay more attention to the network scale of social relations to attract more members into the LSSC networks. Besides, the maintenance of social relationships is important too.
The RP have no direct effect on the growth of LSI and the logistics CN, but they could affect the growth of LSI through the MK. In conclusion, the LSI should devote resources to shape good reputation, meanwhile measure the cost of maintaining the RP, to avoid the negative impact on the firm.
The logistics IN can promote the development of LSI and play an important role in the growth of MK and logistics CN. The relationship intensity is an important dimension of logistics IN. For this reason, the LSI should focus on the interest linking with the logistics IN in the development process in the future to form strong innovation ability.
The MK can promote the growth performance of LSI. In the three dimensions of the MK, the market size and density have notable influence on the growth of MK. Therefore, the Enterprises should focus on the quantity of partners in the MK and the frequency of connection.
Compared with other networks, there is no obvious correlation between logistics CN with growth performance of LSI. LSI should pay attention to the long-term logistics collaboration with other node firms in the LSSC networks. This will promote the development of each other.
In this paper, we divide the LSSC networks into five types from the perspective of social network theory, propose the theory model of how LSSC sub-networks affect the growth of LSI and then use empirical method to test the impact of each LSSC sub-networks to the performance growth of LSI. The result shows that the developing of SNS, logistics IN and MK have an significant impact on the growth of LSI; RP have an indirect impact on the firm growth by means of MK; and up to now, the development of logistics CN is not very good, so it has little impact on the growth performance of LSI. This study distinguishes the different impact of each LSSC sub-networks on the growth of LSI and the mutual influence between different LSSC sub-networks, helps us to understand the LSSC networks structure more systematically and the promoting mechanism of the LSSC networks to the LSI growth. This study may help logistic firms to realise the importance of all kinds of relationships, learn to take advantage of the LSSC networks, formulate network developing strategy and provide a strong network power for the firm growth.
The shortcoming of the study is the variables, such as LSSC sub-networks, firm growth, are abstract concepts, due to the limitations of the research methods, we just choose several main dimensions to measure the variables, which are not comprehensive enough. In the future study, we will pay more attention about the moderating factors and dynamics growth of the LSI.
